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COLD" FUEL

-A;‘..x-. N v N i ' y |
H . . PR Loetd Vo See 3

sl""“"1 Equipment and Technlquea '

e :;_:_from the alrplene. It wonld be ncceamy to clrculate'the lue' P

- through the main and auxiliary wing tanks end poutbly the slipper ‘

" .tenks. The fuselage sump tan.k probably would not have to be

cooled ; Insulating blenkets over the wings would be required

. du.ring this operation.

Such equipmenf is airailable. However. it wa.s not designed
speciﬁcauy for fuel coollng and would have to be adapted to our |

requirements.

Modiﬂcations would have to be made to the airplane to permlt the
fuel to be circulated.
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COLD FUEL

’ Special Equipment and Techniques (cont)

A thorough test program would be required to test the cooling

and circulating equipment, develop the hest operational pro-

cedures determine the time req L

evaluate the’ airplane performance_

i Airplane Performance :

- 10 100 pounds of £uel =

s 'of 5o Fahrenheit.

. or 45 gallons is unused becaune the. iuel counter"is'let @ 15';

The corresponding performance is 10 +45 hr. and 4500.mi1es to

zero fuel counter indication. ' However, if we took ad "tage

. the "manufacturing" we would set the totalizer to 1580 at take -off
- Our performance would then be ll + lO hr. and 4700 milea at zer‘

| :_ fuel counter indication and all of the usable i'uel would be burned

' ~I£ the fuel and the airplane tanks were cooled to. zero degrees
Fahrenheit, about 10 390 pounds of fuel would be loaded into the
airplane. This is a 3% increase in fuel weight.  The manu-'f__'_ g -
factured fuel would now be about 6% or 90 gallons. © To take complete | .

'advantage of this the fuel counter would be set to 1625 at take-of!,

"and the performance would be 11+ 30 hrs. and 4850 milea at zer

™
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Airplane Performnce (cont)

.

- . fud counter 1ndication. Ag"a‘in‘. au of the usable fuel would be '1__»

o burned at zero Iuel indication.: -'Notice that only ha.lf of the per-'.' |

a5

iormance improv ment is due to’ cooling the fuel. 'The other:

half is due to reutttng the fuel ¢ tinter. To be fco"naervative

W

and allow for vu%a ions in iuel oéllng and apeciiic weight it -

RN, e S 2

N TR = it -

'9.. '7.70
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."Manufactnred" Fuel Qccn*)

in the tank_s.

If the alrphne is !oaded with 1oo°r 'fuex. the volnme
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SEUKEl i

%M AIRCRAFT BORPDRATION

CALIFORNIA DIVISION

PERFORMANCE SUMMARY - Detachment C

A total of 23 missions nown during the period from 15 July 1958
to 16 September 1959 were studied. Practicauy all miulons
were with slipper tanks. Where thcre ia some doubt about the

. conﬁguration this is tndtcated on the curves: -

The performance wa s utudted on the baata ot fuel conuumption;
only since no range or altitude data. wcro avatlablc. The Flight
Handbook performance was consldered to havo been met if the : v
‘mlsaion fuel did not deviate more than l 1/2% below the Handbook
fuel versus ttme curve. _ Thts permits the fuel rema.ining to be

- about 20 gallons below the Handbook curve for a 10 hour nussion. S
Better agreement than this generally should not be expe,cted‘under "_'
actual operational conditions. In fact, if the rlight'uandboak. -
specification MIL-M-7700A were followed, the fuel oonsumption
would be incroo.sed 5% to compensate for variations in aircraft
and operating techniques. 'fhis would allow the fuel remaining
to be about 75 gallons below the Handbook fuel-time curve and is

obviously over conservative.

Mission Data

The mission data are' plotted in Figures 2, 3 and 4. The results

are summarized as follows:

o

SECRET
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PERFORMANCE SUMMARY - Detachment C

Miuioh Data (cont)

Performance was genernuy ntiafactory. This conclusion il“ |

based prtmaruy on the fact that 18 mmms ofa Vd‘_ i ltion 6 ’hour
- or longer were flown and 13 of theae missions met ' o0

'pertormcc. - of the 5 that did not moot the Handbook perfar

-tixne‘ curvn.

B ﬁone was only zy. below the tucl

| 'per!ormance. .' Howow.-r. data. were avauable for nly‘one 4Ahour

fllght on thia particular airplane. y B

A study was made to see if iﬁy puot ébnqigtéih_t_ijr gotbctterp

 formance; thus lndicatlng pouible differencea in puot techniquc.
This did not prove to be the caae. ’ : oo

g, TiME of year wad studied to see'if any effect on pg.{!’érmnce -

was obvious. No such trend was indicated.

The following tabulations summarize the performance ptgtiiatically-
| ~ MISSION SUMMARY o
NUMBER  DURATION  MET PERF.  MISSED PERF. .

' nl
18 6 hrs. & longer 13 5(‘2’;{ &wY)
1 5 hr. 0 : 1

4 4 hr. | | | 3

. SECRET
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%M AIRCRAFT CORPORATION

) : _ CALIFORNIA DIVISION

' AIRPLANE COMPARISON

§/N\ - METPERF. MISSED PERF. =

" PILOT COMPARISON

' PILOT . MET PERF., . MISSED PERF.

3 . : -2
one onl
2 _ 2 (27. lowy)
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CALIFORNIA DIVISIOI

é/N-

441

425

170

342

401

353

378

359

COMPARISON BY DATE

15 Julyss :‘:,':.;_,_13 Nov.. 5 L
. 7.Nov. 58 - 59
29 Jnn. 59
'20 Aug. 58
11 Oct. 58

- 7Nov. 58 (twlce)

MET PERF._ e ‘,'._"‘,_JMISSED PERF

o .;\j‘

20 Aug. 58
24 Sept. 58 | 0
21 Oct. 58 - 0
3 Sept. 59 29 Aug. 59
5 Sept. 59
' 6 Aug. 59 (4 hr. flite)
15 May 59 13 May 59
16 Sept. 59 4 June 59
6 Aug. 59
30 Aug. 59 (2% low)
1 Sept. 59
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CALIFORNIA IlVISlOI

CONCLUSIONS:

‘The following conclusions are drawn based on the foregolng

cold fuel nnd Detachment C perforrnance studles.

The airplnnes are eseentlally meetlng the Fllght' Handbook

| performance and fuel coollng ls not requlred fo thll purpo

Fuel cooling would provlde a performance lnc ase. of about

200 milec nnd 25 minutes._ However. there :would probabl be

. wide variatlone ln performance. much more than now ;'exllt. SR

The compllcntiona of Iuel coollng are hardly justifled Whe n We‘
could reallze mcrensed performence merely by utilizing the |

"manufactured" fuel already in the airplane.
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%&M AIRORAFT CORPORATION

CALIFORNIA DIVISION

RECOMMENDA"i‘IONS:

The following recommendations are made if it is considered

desirable to extend the U 2 range. o fesla

1.

- ahown below.

. 'Fjv'(inell'li‘e‘ir'\p.x-ln T’axil{s Full SHPP“" |

20°F
40°F
60°F
 80°F

100°F

RS TIU R

151595l_uw
1580 -
1565. "-_“_' 1360 | 1055:v1
150 1345.”5 1048

2. Before doing this, have the detachments verify the existence -

of the "manufactured” fuel through careful measurement. The

-following procedure should be used:

a)

.b)

lo.- 17876

Completely drain and fill the sump and wing tanks to.
determine the actual fuel capacity. This is generally

greater than the nominal 1335 gallon capacity. o ' |

The draining must be done cafefull;}j, The airplane must °
'be tipped to drain the wings. - At least 20 to 25 minutes in ;
the tipped position should be a.llowed for the fuel in one wing

to run outboard

SECRET
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tlllfﬂllll BIVISlDI

RECOMMENDATIONS {cont)

g)

h)

3

fFoRN B787¢

~ c) Filling must be done carefuny and accurately. A A

: accurate, ahould be uud t A’mmeuure thc nmnber of

gallons.

s d)

Revere Blue Top flowmeter and counter, known to bc

Use the sta.ndard fuel counter setting for take-off; 1535
or 1335 as the case may be. —

After flight, record the fuel counter reading at engine
shut down

Drain all tanks completely to determine the number ‘oif_n

gallons remaining in the airplane.
Gallons consumed : (e) - (f)

Total = fuel consumed + fuel reinq.ining

z (h) + (g)

"Manufactured" fuel « total - actual capacityv

: (1) - (a)
e
2tal = % of capacity
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Clllfﬂllll DIVISIOI:.A- :

RECOMMENDATIONS (cont) - T o

Note that thia check can be made most accnrately if nearly

all of the fuel ie connumed in ﬂlght. When a large amount of

,thereafter. The fuel counte

is generauy greater than the nominall 1335 ganon full internal )

0 capacity. | Since all airpl‘me*s V&r}' somewhat in capacity this--

. additional usable fuel is not shown on the counter, however, it is

Eh A : available in an emergency.

QF(‘ RET
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